We examine the behavior of sound attenuation and bulk viscosity near the 2'nd order QCD phase transition at finite density. A dynamical model is presented describing the coupled evolution of sound mode and a slow mode of fluctuations.
INTRODUCTION
The main result of heavy ion experiments performed over almost two last decades at RHIC and at RHIC and LHC is a discovery of a new form of matter with properties markedly different from the pre-RHIC era predictions. Theoretical efforts accompanying the experimental discoveries added a lot to our understanding of the quark matter properties. There is, however, an unfortunate aspect in the theoretical studies. The bulk viscosity ζ sharply rises towards singalarity near T c [6] [7] [8] [9] [10] . The speed of sound which is by the fluctuation-dissipation theorem related to the sound absorption attains its minimum near T c . This is the softest point of EoS. In ultra-relativistic and ultra-nonrelativistic limits when the trace of the energy-momentum tensor depends only on the energy and particle densities ζ = 0 [11] . As shown by Mandelshtam and Leontovich (ML) long ago [12] and later confirmed by 
Here c (2) is the known Landau-Khalatnikov formula [14] . In order to equilize the short and long waves distortions caused by the attenuation one introduces the dimensionless attenuation per wave-
This relation is used to determine the bulk viscosity of conventional materials from the sound absorption. From (1) it follows that ωτ ≪ 1 means α λ ≪ π, i.e., weak absorption. The clear-cut picture of the high frequency ωτ ≫ 1 transport coefficients is far from being complete.
According to [5] with ωτ increasing α λ (ω) slowly approaches the constant value defined by the critical indices.
The most difficult problem within the slow re- Ising system the bulk viscosity ζ(ω → 0, T → T c ) shows a power divergence
Here ξ is the correlation length, z ≃ 3 is the dynamical critical exponent, ν ≃ 0.6 is the correlation length critical exponent, ξ(t) ≃ t −ν , 
where The important point is that the imaginary part of the polarization operator corresponding to the AL diagram is proportional to t −3/2 . Then the Dyson equation yields
where R has a dimension m −1 and depends on the critical temperature, Fermi momentum and the quark mean free path [16, 17] , Λ is the UV cut-off equal to the Debye frequency in BCS.
The bulk viscosity is
